Searching,? AJ Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 

(11 publication number : 10-336237 
(43)Date of publication of application : 18.12.1998 



(51)lnt.CI. 




H04L 12/54 
H04L 12/58 
H04L 29/08 




(21)Application number 


09-146120 


(71)Applicant 


FUJI XEROX CO LTD 


(22)Date of filing : 


04.06.1997 


(72)lnventor : 


MITSUTAKE KATSUYA 



(54) DATA TRANSMITTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the data processing efficiency 
for a server and in the case of data transmission by keeping 
transmission throughput of processing data transmission subject to 
feedfoward (FF) control even when transmission of data subject to 
feedback (FB) control are in mixture in a network. 
SOLUTION: A required transmission throughput is obtained based on a 
processing throughput by a server relating to data received by a data 
reception means 102 and on a processing data amount sent by a data 
transmission means 101, the reception means 102 executes monitor of 
received data to monitor presence of contention of traffic in the network. 
Upon the detection of occurrence of contention, the transmission band of 
FF control data is increased so that the transmission throughput is more 
than the processing throughput. Furthermore, contention is produced by 
intention so as to decrease forcibly the band of FB control data, thereby 
securing the transmission band of the FF control. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
, 2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the data transmission unit which made efficient data transmission 
possible by two or more computers 1 sharing a network and performing contention control with traffic from a viewpoint of 
a data transmission throughput and the processing throughput in a server also especially in data transmission about the 
data transmission unit which performs data transmission through this network. 
[0002] 

[Description of the Prior Art] The client which requests data processing, and the server requested are large to two kinds, 
and the computer connected to a data transmission network can be classified. A client, transmission of the control data 
used for the processing request procedure (following RPC:Remote Procedure Call) to a server between servers, and 
transmission of the "processed data" used as a processing object are performed. The amount of control data transmitted by 
1 time of RPC is dozens to several K bytes. Since it corresponds to the processing period of a computer, it is necessary to 
shorten response time amount of RPC. On the other hand, processed data attain to Number GByte from hundreds KByte 
(s). In order to shorten the processing time, it is necessary to shorten the transmission time of processed data from the 
original object of requesting processing from a server. Then, as for the transmission throughput of processed data, it is 
desirable that it is more than the processing throughput of a server. 

[0003] After two or more computers share a network and make two or more computers a data sending station, in order to 
make juxtaposition perform data transmission of two or more classes, network contention control is needed. 
[0004] Contention is explained first. Data transmission of each data transmission unit is carried out through the 
transmission medium which constitutes a network. The transmission band which shows data transmission capacity is 
expressed with the transmission amount of data per unit time amount. A limitation is located in the transmission band of a 
transmission medium, and the maximum transmission band (henceforth, Rmax (bit/sec)) is a limited fixed value. The 
amount of the band used of each data transmission (following r (t)) shares a network between using it, dividing Rmax. r 
(t) changes every moment, and sum total :sigma[ of r (t) ] r (t) becomes the scramble of a share band between each data 
transmission, when [ than Rmax of a transmission medium ] more. This is called contention. 

[0005] The data which need the band of the part exceeding Rmax will be lost without being transmitted. In order to avoid 
data missing, the control for canceling evasion or contention, i.e., contention control, is performed in contention. Next, the 
conventional contention control is explained. 

[0006] There are a feedback control method (following FB control) and a feedforward control method (following FF 
control) in contention control. 

[0007] First, FB control is explained. When FB control transmits transmission units, such as a packet, to a network and 
feedback of contention generating starts from a network, it is delaying transmission of the following transmission unit and 
is a method which reduces amount of band used r (t), and cancels a race condition. Here, transmission units are 
transmission error detection and a unit which performs exchange in the data transmission between computers. For 
example, there are a packet, an ATM eel, etc. 

[0008] It is necessary to shorten response time amount in RPC as stated previously. Then, conventionally, by the data 
transmission between computers, after restricting the die length of a transmission unit to several K bytes or less, FB 
control was performed. The control data of RPC was several K bytes or less, and since there were few probabilities for 
contention to occur, good response time amount has been attained. 

[0009] Now, the processing throughput and the amount of processed data of a server are a way of an increment every 
year. Then, improvement in a transmission throughput is called for. Especially, in the case of print service, the amount of 
the image data which is processed data is huge, and it is joined to the throughput of a printer, and the transmission 
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throughput demanded is becoming near the maximum transmission band Rmax. 

[0010] In order to raise the transmission throughput of processed-data transmission, amount of band used r (t) will be 
increased. Then, under FB control, the possibility of contention becomes high, generating of contention increases delay 
for every transmission unit ~ making - a result a transmission throughput — the head ~ there is a problem which 
becomes inside. 

[001 1] Then, applying feedforward control (FF control) is devised to processed-data transmission. 

[0012] FF control is explained. FF control is a method which avoids contention generating for every transmission unit in 

processed-data transmission by carrying out scheduling of the transmission initiation timing and amount of band used r (t) 

for every processed data before transmission initiation of processed data. Since it does not generate, the contention for 

every transmission unit can prevent lowering of the transmission throughput of processed data. 

[0013] In FF control system, it negotiates about a transmitting band in advance of processed-data transmission between 

each data transmitting means and a data transmission control means. The transmitting band determined based on the result 

of this negotiation is notified to a data transmitting means, and each data transmitting means is subordinate to directions 

from a data transmission control means, and controls a transmitting band. 

[0014] It is the property information on data transmission which a data transmitting means transmits to a data transmission 
control means in advance of data transmission. A data transmission control means determines the detailed aspect of data 
transmission from the property information on data transmission, and the information on a data transmission medium, and 
performs data transmission based on the aspect. 

[0015] The applications which perform data transmission which applies FF control system are a file transfer and the 
application of print service. In a transmitting end, the whole exists before initiation of data transmission, and the data for 
[ of such applications ] transmission have the following descriptions in the data transmission. 

[0016] Generally the transmission amount of data is known. Moreover, even when the amount of data does not serve as 
known, the amount of data is limited and termination of transmission exists clearly. It is exchanged in control information, 
such as the transmission amount of data, between sender receiver terminals with much of such applications before 
initiation of data transmission. 

[0017] The example of the concrete application control information used as the radical of the property information on the 
data transmission used in the case of FF control is shown below. 

[00 1 8] In ftp (file transferprotocol) which is a standard file transfer protocol, the amount of data of the file transmitted 
from a data transmitting end to a data receiving end at the time of initiation of data transmission is notified. 
[0019] In the control file used by the print spooler of a UNIX operating system, information, such as the number of files 
of the data file which is between printer spools and is transmitted for a print, and the amount of data of each file, is 
included. ■ _ 

[0020] Furthermore, ISO In a convention of 10175:DPA (Document Printing Application), it is possible for the detail of 
print jobs, such as the amount of data of the document by which a printed output is carried out to the content of the print 
request information transmitted to the print server which is a receiving end on the occasion of a printed output from the 
client which is a data transmitting end, pagination, each page amount of data and the content of a configuration, output 
number of copies, and output length, to be shown. 

[0021] Therefore, the property information on data transmission is acquired based on the control information of such 
application, and a data transmission control means can draw the band utilization situation by the data transmission. 
[0022] Moreover, when the data transfer application using FF control system is exchanged in control information between 
transceiver edges before initiation of data transmission, it can determine a transmission route. In such application, 
transmission data are existing and there is no fluctuation of the activity band resulting from the generation. It is possible tc 
set the fluctuation constant as aspect of data transmission. 

[0023] When using FF control system, it becomes conditions required in order to prevent contention thoroughly to enable 
control of the situation of each data transmission unitary. The application which performs data transmission in the 
conventional general network before proposing FF control was unfixed, and it was impossible to have held the situation ol 
the data transmission unitary. For the reason, in the transmitting end of each data transmission, it has been controlled 
independently and pluralistically. 

[0024] However, in the application of client-server molds, such as print service, all data transmission is concentrated on a 
server. Therefore, in the server, control information, such as fluctuation of the start time of the data transmission 
concentrated there, end time, a transmitting end, a receiving end, a path, the transmission amount of data, and the band to 
be used, could be acquired easily, the situation of data transmission was held unitary using such control information, and 
FF control system was realized. 

[0025] In order to grasp the actual band utilization situation of the transmission medium which constitutes a network, in 
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the location of each transmission medium, it is necessary to observe the band utilization situation essentially. However, 
generally it is impossible to observe simultaneously the utilization situations of all the transmission media that constitute a 
network, and to total. However, when the configuration and each transmission capacity of a transmission medium 1 ih a 
network have been grasped, prevention of contention is attained from the control information of each data transmission in 
a server by controlling the aspect of data transmission. 

[0026] When using FF control system, the data transmitted permit adjustment of an activity band and it becomes 
, conditions that it is controllable data, the conventional general network before using FF control system - if - the 
application which performs data transmission was unfixed, and all demands of the data transmission by application were 
dealt with similarly, and since transmission was performed only in the viewpoint of high-speed processing, contention 
was occurring frequently. 

[0027] However, among the applications which perform data transmission, in applications, such as a file transfer and print 
service, since it has the tolerance of comparatively big data transmission delay, adjustment of the start time of data 
transmission and end time is possible. Moreover, the amount of data transmitted with such applications is comparatively 
large, and since the unit of band utilization situation fluctuation is long duration, it is also comparatively easy to control 
[0028] It is a client-server mold like print service, and if its attention is paid to the property of the data transmission in the 
application that the tolerance of delay is wide, and the concentration gestalt of data transmission, the requirements which 
realize unitary transmission control based on a deterministic band operating condition have gathered. Therefore, in the 
network where the data transmission by the application which satisfies the requirement becomes main, the contention 
evasion by application of the unitary transmission control based on a deterministic band operating condition is realizable. 
FF control is performed by the radical of such conditions. 

[0029] Below, in data transfer application, it is contained in general data transmission control information, and the 
example of the information used for FF control is shown. 

1 . A data transmitting means name is shown to a general data source identifier target. 

2. Two or more data transmission may be simultaneously given to a general data transmission identifier target with a 
single data transmitting means, and identify whether it is the data transmission information over which data transmission 
in that case. 

3. the correctness proof of data transfer information ~ prove that it is just data transfer information. 

4. A data receiving means name is only shown to a general data transfer path target. The identifier of a data transfer path 
or the identifier of the transmission medium used on a path is shown in accuracy. 

5. The amount of data transmitted in a transmission amount-of-data 1 data-transmission period is shown. It is referred to 
as transmission amount-of-data =0 when termination of data transmission is shown. 

6. The head time of day and tail time of day of the period which can start data transmission initiation period data 
transmission are shown. 

7. The head time of day and tail time of day of the period which should end data transmission termination period data 
transmission are shown. 

8. The range of the activity band required of the demand range data transmission of an activity transmission band is 
shown. 

9. The range of an operational activity band is shown in the control range data transmitting means of an activity 
transmission band. 

10. When making possible sequence assignment between [ of data transmission band allocation ] priority data 
transmission, and precedence designation, use. 

[0030] It may not be clearly shown by the operation configuration in data transmission information during the above other 
than 1. data source identifier. 

[003 1] It opts for data transfer directions based on the data transfer control information which application created, and 
when notifying the result to application and the conditions of one of the above in data transfer control information are not 
fulfilled, the data transfer directions which the transmission demand of the content shown in transmission control 
information received, and showed the impossible thing are notified to application. Moreover, the data transfer directions 
to a sending set are not performed in that case. 

[0032] Moreover, those conditions are disregarded when the conditions of either of above which was shown in data 
transfer control information in except application creating data transfer control information, and notifying the decision 
result of the data transfer directions based on the data transfer control information to application are not fiilfilled. 
[0033] The event of transmission of the data being attained from a data transmitting means based on the above-mentioned 
data transmission control information transmitted before initiation of data transmission, an usable transmission-line band 
etc. is determined as data transmission, and the data transmission directions which directed the content are transmitted to a 
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data transmitting means. A data transmitting means will start data transmission according to that content of directions, if 
these data transmission directions are received. 

"[0034] In case the transmission directions of the aspect of the data transmission which used and opted for FF control next 
are carried out at a transmitting means, the example of the information specified in the transmission directions is shown 
below. 

1 . Direct the head time of day and tail time of day of the period which should start data transmission initiation period data 
transmission. Only in directing instant transmitting initiation, it considers as for example, a head time-of-day = current, a 
tail time-of-day = current, or an indeterminate. Moreover, when a transmission demand of the content shown in 
transmission control information cannot be received, it considers as for example, a head time-of-day = indeterminate or 
infinite distance. 

2. a data transmission identifier — identify whether they are the transmission directions to which data transmission. 

3. Direct the head time of day and tail time of day of the period which should end data transmission termination (halt) 
period data transmission (halt). Only in directing end-of-transmission (halt) length, it considers as for example, a head 
time-of-day = current or an indeterminate, and tail time-of-day = end-of-transmission (halt) length. Moreover, in only 
directing an instant transmitting halt, it considers as a head time-of-day = current [ for example, ] or indeterminate, and 
tail time-of-day = current. 

4. Direct the path which should be used for data transmission path data transmission, or a transmission medium. Or an 
accepting station is only specified. 

5. Direct the range of the amount of data which permits transmission with transmission directions of the one transmission 
amount of data. 

6. Direct the range of an activity transmission band activity band. 

[0035] By performing band control using such information, irrespective of the load of a transmission band, a high band 
utilization factor is attained and the data transmission which can obtain the predictability of exact data transmission time 
amount becomes possible. According to the data transmission method by this FF control system, the contention by the 
data transmission traffic of the data transmission methods by FF control system is avoided. 

[0036] However, in a actual network, processed-data transmission under FF control and processed-data transmission 
under FB control are intermingled. In spite of performing FF control so that a race condition may not occur, processed- 
data transmission under FB control is started regardless of FF control. For this reason, contention occurs and the 
throughput of processed-data transmission under FF control has the problem of falling. For example, the data transmission 
under FB control of 600Mbps competes to processed-data transmission of 300Mbps(es) under FF control in the network 
of maximum transmission band Rmax=600Mbps, and for 10ms, when the band decreasing rate according [ feedback 
delay ] to feedback is 1/16, the throughput of processed-data transmission under FF control falls 20%. 
[0037] 

[Problem(s) to be Solved by the Invention] The data transmission unit of this invention makes efficient data transmission 
possible by performing contention control with traffic from a viewpoint of a data transmission throughput and the 
processing throughput in a server also in data transmission. 

[0038] Moreover, even if the data transmission under FF control from two or more data transmitting means and the data 
transmission under FB control are intermingled to the network which performs data transmission, the data transmission 
unit of this invention makes it possible to maintain the transmission throughput of processed-data transmission by which 
FF control was carried out more than the processing throughput of a server, and makes it possible to raise the data- 
processing effectiveness in data transmission and a server. 
[0039] 

[Means for Solving the Problem] In order to attain the above-mentioned object, the data transmission unit of this 
invention uses performing band control to which the transmission data from the data source under FB control decrease in 
number a band by feedback at the time of contention generating, and prevents lowering of the data transmission 
throughput under FF control. 

[0040] Furthermore, from the amount of processed data which the processing throughput and data transmitting means of a 
server about the data which the data receiving means received transmit, the data transmission unit of this invention asks 
for a required transmission throughput, and it controls a transmitting band by FF control so that a transmission throughput 
becomes more than a processing throughput. 

[0041] Moreover, the data transmission unit of this invention makes a transmitting band increase so that it supervises the 
existence of contention of processed-data transmission by performing a data monitor in a data receiving means, and a 
transmission throughput may become more than a processing throughput, if a data monitor detects that contention 
occurred. 
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[0042] In a data transmission unit including the data transmitting means and the data receiving means which the data 
transmission unit of this invention was connected to the network which transmits data, and this network The processing 

"throughput in the server which performs processing of the data which the data receiving means received through the^ 
network from the data transmitting means (Ptp), A transmission throughput calculation means to compute a data 
transmission throughput (Ttp) based on the processing request amount of data from a data transmitting means, Based on 
the computed transmission throughput (Ttp), the transmitting band of the data transmitted from a data transmitting means 

, is determined. It has the aspect decision means of transmission directed to a data transmitting means. A data receiving 
means It has a data observation means to perform data observation for computing the receiving band of the data received 
through a network from a data transmitting means. A data transmitting means According to the data transmitting band 
directed from the aspect decision means of transmission, it is characterized by transmitting data through a network to a 
data receiving means. 

[0043] Moreover, in the data transmission unit of this invention, the processing throughput (Ptp) in a server is computed 
more by Ptp=(number of batches) / (unit time amount), and the transmission throughput (Ttp) corresponding to a 
processing slow put is computed more by Ttp=(amount of processed data of batch [bit]) x(number of batches) / (unit time 
amount) using the amount of processed data (bit [bit]) which constitutes a batch. 

[0044] Moreover, in one embodiment of the data transmission unit of this invention, the aspect decision means of 
transmission is characterized by determining the computed transmission throughput as a transmitting band of the data to 
which it is transmitted from a data transmitting means, and directing it to a data transmitting means. 
[0045] Moreover, in one embodiment of the data transmission unit of this invention, the aspect decision means of 
transmission determines dynamically the transmitting band of the data transmitted from a data transmitting means based 
on the transmission throughput and the data receiving band of a data receiving means which were computed, and is 
characterized by what is directed to a data transmitting means. 

[0046] In the data transmission unit of this invention moreover, a data observation means the number of normal reception 
which detects the transmission number of unit which there is no transmission error in a data sink, and was received 
normally » counting » a means - or the normal receiving bit which detects the number of bits which there is no 
transmission error and was received normally — counting — the number of transmission errors which detects a means or 
the reception transmission number of unit with which the transmission error was detected ~ counting - either of the 
means - having - these - each — counting - a receiving band is computed based on the data of a means. 
[0047] In the data transmission unit of this invention moreover, the aspect decision means of transmission While 
computing a receiving band from the observation data in the data observation means in a data receiving means for every 
directions period of the transmitting band which directs a transmitting band for a data transmitting means When the 
difference of the computed this receiving band and a transmission throughput is detected and there is difference, 
amendment of a transmitting band is performed and directions of the transmitting band amended for every transmitting 
band directions period are performed to a data transmitting means. 

[0048] moreover, the difference of the receiving band where the aspect decision means of transmission was computed in 
the data transmission unit of this invention, and a transmission throughput — computing - this — it asks for the amended 
transmitting band by adding difference and a transmission throughput. Or it carries out asking for the amended 
transmitting band by computing a band required for resending to the transmission number of unit with which the 
transmission error was detected, and adding a band required for this resending to it at a transmission throughput by 
multiplying by the resending multiplier (ratio of the amount of data of the transmission unit which the transmission error 
generated, and the amount of the data resent in connection with a transmission error), as the description. 
[0049] Moreover, in the data transmission unit of this invention, the aspect decision means of transmission computes the 
increased transmitting band where contention generating with other data transfer traffic other than this data transmitting 
means is predicted in a network as a data transmitting band of a data transmitting means, and directs the this increased 
transmitting band for a data transmitting means. 

[0050] Moreover, in the data transmission unit of this invention, it considers as the band which deducted the need 
minimum band of other traffic from the maximum transmission band of a transmission channel [ in / for the increased 
transmitting band / a network ], or the maximum transmission band of a transmission channel. 
[005 1] Moreover, in the data transmission unit of this invention, the increased transmitting band is directed for a data 
transmitting means according to the transmission error situation in the transmission data from the data transmission means 
detected by the data observation means of a data receiving means. 

[0052] Moreover, in the data transmission unit of this invention, it has the configuration which directs the transmitting 
band increased at the transmission initiation event of the processed data from a data transmitting means for a data 
transmitting means. 
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[0053] Moreover, in the data transmission unit of this invention, it has the configuration which directs the transmitting 
band increased the condition [ the receiving band in a data receiving means having been less than the transmission 
"throughput ] for a data transmitting means. 

[0054] In the data transmission unit of this invention, moreover, the directions period over the data transmitting means of 
the increased transmitting band End according to reduction of the transmission error situation in the transmission data 
from the data transmission means detected by the data observation means of a data receiving means. Or or it considers as 
the multiple of the directions period of the transmitting band to the data transmitting means set up beforehand, it considers 
as the period equivalent to the feedback time delay of a data transmission means to perform data transmission by feedback 
control in a network top. 

[0055] Moreover, in the data transmission unit of this invention, after termination of the directions period over the data 
transmitting means of the increased transmitting band sets a transmitting band as the processing throughput of a server, 
and the transmission throughput calculated from the amount of processed data, and directs it to it at a data transmitting 
means. 

[0056] Moreover, in the data transmission unit of this invention, some data [ at least ] transmitted by the increased 
transmitting band from a data transmitting means are constituted by dummy data without the need for resending. 

[005.7] 

[Embodiment of the Invention] The configuration of the data transmission unit of this invention is shown in drawing 1 . 
The data transmission unit of this invention has the transmitting means 101, the receiving means 102, the transmission 
throughput calculation means 103, and the aspect decision means 104 of transmission, as shown in drawing 1 . Hereafter, 
the function of each [ these ] component is explained. 

[0058] According to the transmitting band directed from the aspect decision means 104 of transmitting means 101 
transmission, processed data are transmitted to a receiving means through a network for every transmission units, such as 
a packet. The transmitting band directions from the aspect decision means 104 of transmission are inputted for every 
predetermined period defined beforehand. If amendment of a transmitting band is performed when there is contention 
with other data traffic in a network, a transmitting means will transmit data in the amended transmitting band. 
[0059] From receiving means 102 network, processed data are received for every transmission unit, and the processing 
facility of a server is passed. From the received processed data, in order to compute a receiving band, it has a data 
observation means to observe received data. The transmission number of unit or the number of bits which the observed 
value of these received data, for example, a transmission error, generated serves as an index of the contention experienced 
while the processed data transmitted which degree-suits and is shown. 

[0060] The receiving means 102 has a data observation means to observe the received data from the data transmitting 
means 101 . With a data observation means, the following one or more data is observed about the received data received 
through the network from the data transmitting means as an index which shows the degree of contention with other data 
traffic in an above-mentioned network. 

a. The reception transmission number of unit with which the number-of-bits c. transmission error which there is no 
transmission number-of-unit b. transmission error which there is no transmission error and was received normally, and 
was received normally was detected [0061] A means to calculate a required transmission throughput from the amount of 
processed data the processing throughput of transmission throughput calculation means 103 server and the client by the 
side of a data transmitting means request [ amount ] processing. 

[0062] A processing throughput is expressed with / (the number of batches) (unit time amount). Then, a transmission 
throughput is called for by x(amount of processed data of batch [bit]) (number of batches) / (unit time amount). 
[0063] From the condition of contention with the aspect decision means 104 transmission throughput of transmission, and 
other data traffic in a network, a transmitting band is determined and a transmitting band is directed for the transmitting 
means 101. The decision of a transmitting band is possible in performing for every transmitting band directions period to 
a data transmitting means set up beforehand, according to change of the contention situation in a network, can set up a 
proper transmitting band dynamically and can direct it for a data transmitting means. 

[0064] In the aspect decision means 104 of transmission, the method which determines a transmitting band is divided 
roughly and some approaches are in those of the following with two kind, and each. 

[0065] 1) The method with which it expects that the band of the bottom traffic of FB control will be oppressed in a data 
transmission channel, and only the insufficiency of the transmission throughput by the side of FF control is compensated. 
That is, priority is given to the data transfer of FF control, a transmitting band is secured, and it is made to decrease the 
data transmitting band of FB control by the sending set side by feedback control. 

[0066] Let initial value of the transmitting band directed for a data transmitting means be a value equal to a transmission 
throughput. Henceforth, a receiving band is computed from the observation data from a receiving means for every 
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directions period of a transmitting band. When the difference of the receiving band and transmission throughput which 
were computed is supervised and there is difference, it amends the following directions period and directs for a data 
"transmitting means. Two kinds are in the amendment approach. i 
[0067] 1-1) The approach of compensating the difference of the receiving band and transmission throughput which are 
computed from error rates, such as the error transmission number of unit of the received data observed by the data 
observation means in a data receiving means, and the number of bits. 

t [0068] 1-2) The approach of compensating the band of the part which multiplied the resending multiplier by the 
transmission number of unit with which the transmission error was detected. A resending multiplier is the ratio of the 
amount of data of the transmission unit which the transmission error generated, and the amount of the data resent in 
connection with this transmission error. 

[0069] 2) The method which oppresses the band of the bottom traffic of FB control compulsorily. Contention is generated 
intentionally and the activity band of the bottom traffic of FB control is oppressed compulsorily. In order to generate 
contention intentionally, the transmitting band directed for a transmitting means is 0 or more bit/sec, and is a value below 
the maximum transmission band Rmax of the transmission channel in a network. For example, it is set as (maximum 
transmission band) - (the controlled minimum band by FB control) etc. 

[0070] The data transmitted in order to make the timing to which a transmitting band is made to increase in order to carry 
out that it is easy to generate contention intentionally, a period, and a transmitting band increase are chosen from the 
following a, b, and c, respectively, and with the data transmission unit of this invention, a suitable combination is chosen 
and they are performed. 

[0071] a) Three kinds are in the timing which makes a transmitting band increase intentionally and generates contention. 
a-1) When a transmission error is detected in the data which it was transmitted from the data transmitting means and the 
data receiving means received. 

a-2) At the time of the processed-data transmission initiation from a data transmitting means (The initial value of a 
transmitting band is used) 

a-3) When the receiving band of the received data observed in a data receiving means is less than a transmission 
throughput. 

[0072] b) Three kinds are in the period which makes a transmitting band increase intentionally and generates contention. 
b-1) Until a transmission error is no longer detected in the received data which the data observation means in a data 
receiving means observes. 

b-2) The multiple of the directions period of the transmitting band to a data transmitting means appointed beforehand : 
directions period xp of a transmitting band (p: forward real number) 

A part for the anticipation of the feedback time delay at the time of performing data transfer by FB control in the data 
transmitting means in b-3 network [0073] c) Two kinds are in the data transmitted in order to make a transmitting band 
increase intentionally and to generate contention. 

c-1) Dummy data without the need for c-processed-data 2 original resending [0074] 
[Example] 

Drawing 2 explains a [example 1] transmitting means, it is shown in drawing 2 -- as -- the transmitting means 101 the 
transmission unit transmitting function 203 and transmitting spacing - counting - there is a function 202. 
[0075] The transmission unit transmitting function 203 divides transmit data a from the data-processing request function 
of a client per transmission, and transmits to a transmission medium for every transmission unit with Signal b. There are a 
packet, an ATM eel, etc. per transmission, transmission of a transmission unit — transmitting spacing — counting — it is 
carried out to every [ from a function 202 ] start signal c. every transmitting termination of a transmission unit — the 
transmitting terminate signal d ~ transmitting spacing ~ counting — it notifies to a function 202. 

[0076] transmitting spacing « counting - a function 202 ~ the transmitting terminate signal d to time amount ~ counting 
-- starting - time amount m (sec) ~ counting - a start signal c is notified the back. Although the clock for counting is 
arbitrary, the transmit clock to a transmission medium or the clock for reception drawn from the transmission medium can 
be used. 

[0077] Next, how to decide on time amount m (sec) is explained. The transmitting band B (bit/sec) is directed by Signal e 
through a network from the aspect decision means of transmission. If a transmission unit length is set to p (bit) and the 
network maximum transmission band is set to Rmax (bit/sec), time amount m (sec) will be acquired by the following 
formulas. 
[0078] 

[Equation 1] m=(p/B)-(p/Rmax) 

[0079] The above actuation is explained using the timing chart of drawing 3 . The carrier beam transmission unit 
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transmitting function 203 transmits the data for p (bit) for transmitting initiation from Signal c. after transmission and 
Signal d -- transmitting termination -- transmitting spacing counting - if it notifies to a function 202 - transmitting 
spacing ~ counting — a function 202 notifies transmitting initiation with Signal c, after carrying out counting of the m 
(sec). Henceforth, it becomes the repeat of this. 

[0080] Drawing 4 explains a receiving means, as a data observation means to observe the transmission unit reception 
function 402 and the data transmitted to a data receiving means through a network from a data transmitting means for the 
receiving means 102 -- the transmission error detection function 403 and the number of transmission errors — counting ~ 
a function 404 and the number of normal reception ~ counting — a function 405 and a normal receiving bit — counting 
there is a function 406. a receiving means - these every ~ the need of having all of several [ a total of ] set ability not 
necessarily - there is nothing — any one counting — a configuration with a function may be used. 
[0081] The transmission unit reception function 402 receives transmission units, such as a packet or a eel, through a 
transmitting means to a network from a network, and passes them to the transmission error detection function 403 with 
Signal b. 

[0082] The flow chart of drawing 5 explains the transmission error detection function 403. In the transmission error 
detection function 403, if transmission units, such as a packet or a eel, are received (step 501), transmission error 
detecting code added for every transmission unit will be checked (step 502), and it will judge whether the transmission 
error occurred per transmission. Transmission error detecting code is Cyclic. Redundancy Generally Code etc. can use it. 
if a transmission error is detected — Signal c — transmission error detection — the number of transmission errors ~ 
counting — it notifies to a function 404 (step 505), and a transmission unit with a transmission error is canceled (step 506). 
if a transmission error is not detected — Signal d — normal reception — the number of normal reception ■-- counting — it 
notifies to a function 405 (step 503), and the transmission unit received normally is passed to the data processing function 
of a server by Signal f (step 504). 

[0083] Several [ a total of] number set ability 404 of transmission errors carries out counting of the reception 
transmission number of unit with which the transmission error was detected with a counter etc., and notifies it to the 
aspect decision means 104 of transmission. 

[0084] Several [ a total of] number set ability 405 of normal reception carries out counting of the normal reception 
transmission number of unit without a transmission error with a counter etc., and notifies it to the aspect decision means 
104 of transmission. 

[0085] a normal receiving bit — counting ~ a function 406 carries out counting of the number of bits contained in normal 
reception transmission without a transmission error with a counter etc., and notifies it to the aspect decision means 104 of 
transmission. 

[0086] Next, drawing 6 explains the function and actuation of the transmission throughput calculation means 103. The 
processing throughput of the server which performs processing of data in which the data receiving means received the 
data from a transmitting means through the network is expressed with / (the number of batches) (unit time amount). For 
example, in the case of a print server, a batch serves as a page. A processing throughput is expressed with the pagination 
which can be printed on unit time amount for 1 second or 1 etc. minute. A processing throughput is notified to a 
transmission throughput calculation means by Signal a from the data processing function of a server. 
[0087] On the other hand, a client requests processing of processed data from a server. In the case of the processing 
request, information, such as the amount of data to process, is notified to a server from a client, if reception of processing 
is possible for a server, a reception response will be returned and transmission of processed data will be started. For 
example, in the case of a print server, the amount of processed data is contained in a job ticket (processing request) from 
the client which is a data transmitting means side. The amount of processed data is notified to the transmission throughput 
calculation means 103 by Signal a from the data processing function of a server. 

[0088] With a transmission throughput calculation means, a transmission throughput (bits per second) is computed by the 
degree type from the amount of the processing throughput and processed data which were received from the data 
processing function of a server. 
[0089] 

[Equation 2] Transmission throughput =(amount of processed data of batch [bit]) x(number of batches) / (unit time 
amount) 

[0090] Here, (the amount of processed data of a batch [bit]) may change with processed data, and may be fixed. If the 
pagination which is printed on 10Mbit and per second in the case of a print server (for example, the amount of data of the 
page neighborhood) is 1 page, a transmission throughput serves as 10 Mbit/sec. The computed transmission throughput is 
notified to the aspect decision means of transmission. 

[0091] Next, drawing 7 explains the aspect decision means 104 of transmission. There are the transmission throughput 
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memory storage function 702, the directions period timer ability 705, the transmitting band directions function 704', and a 
transmitting band decision function 703 in the aspect decision means 104 of transmission. The transmitting band 
directions function 704 has a directions transmitting band memory storage function. 1 
[0092] The transmission throughput memory storage function 702 memorizes the transmission throughput notified from 
the transmission throughput calculation means 103, and outputs it to the transmitting band decision function 703. 
[0093] The directions period timer ability 705 has a timer for notifying the period which directs a transmitting band to the 
, transmitting band decision function 703. It is adapted for the case where it decides fixed beforehand, and advice 
information from a receiving means to consider as the multiple of the maximum travelling period of a network round trip 
and the multiple of the batch time amount of a server etc., and the period which directs a transmitting band may change it. 
In the case of the latter, in addition to a period, a timer value is also notified to the transmitting band decision function 
703. 

[0094] The transmitting band directions function 704 is a function which notifies the transmitting band which the 
transmitting band decision function 703 determined to a transmitting means through a network. 

[0095] The flow of drawing 8 explains the function and actuation of the transmitting band decision function 703. Step 801 
is a step which notifies the transmission throughput about the data under transmission which was computed by the 
transmission throughput calculation means 103, and was notified through the transmission throughput memory storage 
function 702 to a transmitting band directions function. Next, it waits for advice of the boundary of the directions period 
from directions period timer ability at step 802. If the advice of a boundary of this directions period comes, the 
transmission number of unit by which normal reception was carried out will be read from a receiving means (step 803). 
Next, last time, from difference with the value read from the receiving means, the transmission number of unit in 1 time of 
a directions period is calculated, and the transmission number of unit is converted into the number of bits. Now, the 
number of bits / directions period is obtained. A receiving band is computed by asking for the number of bits when 
making this denominator into 1 second which is the unit time amount of a throughput (step 804). Next, the difference 
(deltaX: transmission throughput-receiving band) which lengthened the receiving band from the transmission throughput 
is computed. Difference deltaX shows that the receiving band is falling by contention at the time of a forward value, and it 
is shown at the time of zero or a negative value that the race condition was solved. Next, the value which added the 
difference (deltaX: transmission throughput-receiving band) to the transmission throughput is notified to the transmitting 
band directions function 704 as a transmitting band. However, the minimum value of a transmitting band is taken as a 
transmission throughput. 

[0096] Drawing 9 is a flow about the case which reads the number of bits by which normal reception was carried out from 
a receiving means. Steps 901, 902, 905, and 906 are the same steps as the each step 801,802,805,806 of drawing 8 . Steps 
903 and 904 differ from the response step of drawing 8 . Although calculation of a receiving band was performed on the 
basis of the transmission unit in the flow of drawing 8 , by the flow of drawing 9 , the transmission number of unit is 
converted into a bit, and it differs at the point which is computing the receiving band from the number of bits. 
[0097] Since transmitting band directions are performed so that the receiving band by which normal reception was carried 
out when two or more data transmission was performed through a network by actuation of the transmitting band decision 
function shown by drawing 8 and drawing 9 and contention had occurred may increase a transmitting band in the 
following directions period, in being lower than a transmission throughput, it is lost [ that it is less in a processing 
throughput, and ] in a transmission throughput. 

[0098] Since a [example 2] transmitting means, a receiving means, and a transmission throughput calculation means are 
an example 1 and an EQC, they omit explanation. 

[0099] Since a transmission throughput memory storage function, directions period timer ability, and a transmitting band 
directions function are an example 1 and an EQC on a par [ the function which constitutes the aspect decision means of 
transmission ] with an example 1 (refer to drawing 7 ), and among functions, explanation is omitted. 
[0100] The transmitting band decision function of an example 2 is explained using drawing 10 . Step 1001 is a step which 
notifies the transmission throughput about the data under transmission which was computed by the transmission 
throughput calculation means 103, and was notified through the transmission throughput memory storage function 702 to 
a transmitting band directions function. Next, it waits for advice of the boundary of the directions period from directions 
period timer ability at step 1002. If advice of this directions period boundary comes, the reception transmission number of 
unit with which the transmission error was detected will be read from a receiving means (step 1003). Next, last time, from 
a receiving means, the reception transmission number of unit with which the transmission error in 1 time of a directions 
period was detected is calculated from difference with the read value, this value is multiplied by the resending multiplier, 
and it asks for the number of resendings (step 1004). A resending multiplier is the ratio of the amount of data of the 
transmission unit which the transmission error generated, and the amount of the data resent in connection with this 
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transmission error. The number of resendings is converted into the resending number of bits. Now, the resending number 
of bits / directions period is obtained. A band required for resending is computed by asking for the number of bits when 
"making this denominator into 1 second which is the unit time amount of a throughput. Next, the value which added the 
band required for resending to the transmission throughput is notified to a transmitting band directions function as a 
transmitting band (step 1005). 

[0101] As mentioned above, when two or more data transmission is performed through a network by actuation of the 
transmitting band decision function shown by drawing 10 , contention occurs and a transmission error occurs, in order to 
increase the transmitting band for the need to the data resent the following directions period, it is lost that it is less than a 
processing throughput of a transmission throughput. 

[0102] Since a [example 3] transmitting means, a receiving means, and a transmission throughput calculation means are 
an example 1 and an EQC, they omit explanation. 

[0103] On a par [ the function which constitutes the aspect decision means of transmission ] with an example 1 (refer to 
drawing 7 ), and among functions, since a transmission throughput memory storage function, directions period timer 
ability, and a transmitting band directions function are an example 1 and an EQC, they omit explanation. 
[0104] The transmitting band decision function of an example 3 is explained using drawing 1 1 . Step 1 101 is a step which 
notifies the transmission throughput about the data under transmission which was computed by the transmission 
throughput calculation means 103, and was notified through the transmission throughput memory storage function 702 to 
a transmitting band directions function. Next, it waits for advice of the boundary of the directions period from directions 
period timer ability at step 1 102. If this advice comes, the reception transmission number of unit with which the 
transmission error was detected will be read from a receiving means (step 1 103). When a transmission error is detected, 
the band for contention generating is notified to a transmitting band directions function (step 1 104). Here, a number of a 
transmission error used as the conditions of branching of thresholds are the number of the arbitration decided beforehand. 
Moreover, although the band for contention generating is also arbitrary, (network maximum transmission band) - (the 
controlled minimum band by FB control) etc. is used, for example. When a transmission error is not detected, a 
transmission throughput is notified to a transmitting band directions function (step 1 105), and it goes into the following 
directions period waiting. 

[0105] As mentioned above, if two or more data transmission is performed through a network by actuation of the 
transmitting band decision function shown by drawing 1 1 , contention occurs and a transmission error occurs, a 
transmitting band will be made to increase intentionally and the band of the bottom traffic of FB control will be oppressed 
compulsorily. After the bands of the bottom traffic of FB control decrease in number, it is lost that it is less than a 
processing throughput of a transmission throughput. 

[0106] Since a [example 4] receiving means and a transmission throughput calculation means are an example 1 and an 
EQC, they omit explanation. 

[0107] The transmitting means of an example 4 is explained using drawing 12 . the transmitting means 1201 — the 
transmission unit transmitting function 1203 and transmitting spacing » counting « there are a function 1204 and a 
dummy data change means 1202. the transmission unit transmitting function 1203 among these functions, and 
transmitting spacing ~ counting — since functions 1204 are an example 1 and an EQC, they omit explanation. 
[0108] The dummy data change means 1202 passes the period which has dummy data directions from the aspect decision 
means of transmission, and the dummy data which replaces processed data and does not have the need for resending to the 
transmission unit transmitting function 1203. Dummy data makes a transmitting band increase and it is used for the 
purpose of generating contention. Frequent occurrence of a transmission error is expected at the period which makes a 
transmitting band increase and generates contention intentionally. Even when data missing is in the instability period of 
the transmission channel under contention generating, since dummy data does not need to resend, it becomes unnecessary 
subsequent resending processing it. 

[0109] Next, the function and actuation of the aspect decision means of transmission in this example are explained. On a 

par [ the function which constitutes the aspect decision means of transmission ] with an example 1 (refer to drawing 7 ), 

and among each function, since a transmission throughput memory storage function, directions period timer ability, and a 

transmitting band directions function are an example 1 and an EQC, they omit explanation. 

[01 10] A transmitting band directions function notifies the transmitting band which the transmitting band decision 

function determined to a transmitting means through a network. Moreover, when a transmitting band is a band for 

contention generating, it is the function which notifies dummy data directions to a transmitting means. 

[0111] The transmitting band decision function of an example 4 is explained using drawing 13 . The transmitting band at 

the transmission initiation event of processed data is made into the band for contention generating, and it notifies to a 

transmitting band directions function (step 1301). For example, the transmitting band at the transmission initiation event 
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turns into the maximum transmitting band. It is this example at the data transmitting initiation event, and it makes a 
transmitting band increase intentionally and oppresses the band of the bottom traffic of FB control compulsorily. Next, 
after waiting by the time amount measured with the contention time amount timer (step 1302), a transmission thrc/ughput 
is notified to a transmitting band directions function (step 1303). Although the value of a contention time amount timer is 
arbitrary, a part for the feedback time delay of directions period xp (p: forward real number) of a transmitting band or FB 
control is used here, for example. 
f [01 12] Next, it waits for advice of the boundary of the directions period from directions period timer ability (step 1304). if 
this advice comes, the transmission number of unit by which normal reception was carried out will be read from a 
receiving means (step 1305). Next, last time, from difference with the value read from the receiving means, the 
transmission number of unit in 1 time of a directions period is calculated (step 1305), and the transmission number of unit 
is converted into the number of bits. Now, the number of bits / directions period is obtained. A receiving band is 
computed by asking for the number of bits when making a directions period into 1 second which is the unit time amount 
of a throughput (step 1306). Next, the difference (deltaX; transmission throughput-receiving band) which lengthened the 
receiving band from the transmission throughput is computed (step 1307). When a difference is a forward value, it is 
shown that the receiving band is falling by contention and it is shown at the time of zero or a negative value that the race 
condition was solved. Next, judge whether a difference is forward (step 1308), and notify the band for contention 
generating to a transmitting band directions function, a transmitting band is made to increase intentionally in step 1301 at 
the time of a forward value, and the band of the bottom traffic of FB control is oppressed compulsorily. When a difference 
is zero or a negative value, in step 1303, it notifies to a transmitting band directions function by making a transmission 
throughput into a transmitting band. 

[0113] By the above, it is at the transmission initiation event of processed data, and a transmitting band is made to 
increase first, contention is generated intentionally, and the band of the bottom traffic of FB control is oppressed 
compulsorily. After that, if a receiving band falls by contention, a transmitting band will be made to increase intentionally 
and the band of the bottom traffic of FB control will be oppressed compulsorily. After the bands of the bottom traffic of 
FB control decrease in number, it is lost that it is less than a processing throughput of a transmission throughput. Frequent 
occurrence of a transmission error is expected at the period which generates contention intentionally. Then, this period is 
using the unnecessary dummy data of resending, it reduces the futility of resending and the improvement in effectiveness 
can also plan it. 
[0114] 

[Effect of the Invention] According to the data transmission unit of this invention, on the occasion of contention with FF 
control data and FB control data in a data transmission network, lowering of the throughput of the data transmission under 
FF control is not generated as mentioned above. Therefore, good service can be offered to a client. Moreover, processed- 
data transmission between a client and a server can share a network good also in mixture with the data transmission under 
the conventional FB control from using the band which a server needs at worst. 

[0115] Moreover, since according to the data transmission unit of this invention the data observation means in a data sink 
constitutes so that the transmitting band which amended the transmitting band based on the transmission error in the data 
observed about the data received through a network from a data transmitting means, and was amended to the data 
transmitting means may be directed, it becomes possible to attain an always suitable transmission throughput. 
[0116] Moreover, since according to the data transmission unit of this invention it has the configuration which performs 
band control dynamically and directs suitable modification of a transmitting band to a data transmitting means when the 
contention in a network occurs, decline in the transmission efficiency by contention generating is quickly avoidable. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the whole data transmission unit configuration outline of this invention. 

[Drawing 2] It is drawing showing the configuration of the example 1 of the transmitting means in the data transmission 

unit of this invention. 

[Drawing 3] It is drawing explaining actuation of the example 1 of the transmitting means in the data transmission unit of 
this invention. 

[Drawing 4] It is drawing showing the configuration of the example 1 of the receiving means in the data transmission unit 
of this invention. 

[Drawing 5] It is drawing explaining actuation of the example 1 of the transmission error detection function of the 
receiving means in the data transmission unit of this invention. 

[Drawing 6] It is drawing showing the configuration of the example 1 of the transmission throughput calculation means in 
the data transmission unit of this invention. 

[Drawing 7] It is drawing showing the configuration of the example 1 of the aspect decision means of transmission in the 
data transmission unit of this invention. 

[Drawing 8] It is drawing explaining actuation (1) of the example 1 of the transmitting band decision function of the 
aspect decision means of transmission in the data transmission unit of this invention. 

[Drawing 9] It is drawing explaining actuation (2) of the example 1 of the transmitting band decision function of the 
aspect decision means of transmission in the data transmission unit of this invention. 

[Drawing 10] It is drawing explaining actuation of the example 2 of the transmitting band decision function of the aspect 
decision means of transmission in the data transmission unit of this invention. 

[Drawing 1 1] It is drawing explaining actuation of the example 3 of the transmitting band decision function of the aspect 
decision means of transmission in the data transmission unit of this invention. 

[Drawing 12] It is drawing showing the configuration of the example 4 of the transmitting means in the data transmission 
unit of this invention. 

[Drawing 13] It is drawing explaining actuation of the example 4 of the transmitting band decision function of the aspect 
decision means of transmission in the data transmission unit of this invention. 
[Description of Notations] 

101 Transmitting Means 

102 Receiving Means 

1 03 Transmission Throughput Calculation Means 

1 04 Aspect Decision Means of Transmission 

202 Transmitting Spacing - Counting — Function 

203 Transmission Unit Transmitting Function 

402 Transmission Unit Reception Function 

403 Transmission Error Detection Function 

404 Several [ a Total of ] Number Set Ability of Transmission Errors 

405 Several [ a Total of ] Number Set Ability of Normal Reception 

406 Normal Receiving Bit — Counting — Function 

702 Transmission Throughput Memory Storage Function 

703 Transmitting Band Decision Function 

704 Transmitting Band Directions Function 

705 Directions Period Timer Ability 
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1201 Transmitting Means 

1202 Dummy Data Change Means 

1203 Transmission Unit Transmitting Function i 

1204 Transmitting Spacing - Counting Function 
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CLAIMS 



[Claim(s)] 

[Claim 1] In a data transmission unit including the data transmitting means and data receiving means which were 
connected to the network which transmits data, and this network The processing throughput in the server which performs 
processing of the data which said data receiving means received through said network from said data transmitting means 
(Ptp), A transmission throughput calculation means to compute a data transmission throughput (Ttp) based on the 
processing request amount of data from said data transmitting means, Based on said computed transmission throughput 
(Ttp), the transmitting band of the data transmitted from said data transmitting means is determined. It has the aspect 
decision means of transmission directed to said data transmitting means. Said data receiving means It has a data 
observation means to perform data observation for computing the receiving band of the data received through said 
network from said data transmitting means. Said data transmitting means The data transmission unit characterized by 
transmitting data through said network to said data receiving means according to the data transmitting band directed from 
the aspect decision means of said transmission. 

[Claim 2] The processing throughput (Ptp) in said server is a data transmission unit according to claim 1 characterized by 
being computed more by Ptp=(number of batches) / (unit time amount), and said transmission throughput (Ttp) being 
computed more by Ttp=(amount of processed data of batch [bit]) x(number of batches) / (unit time amount) using the 
amount of processed data (bit [bit]) which constitutes said batch. 

[Claim 3] The aspect decision means of said transmission is a data transmission unit according to claim 1 or 2 
characterized by determining said computed transmission throughput as a transmitting band of the data to which it is 
transmitted from said data transmitting means, and directing it to said data transmitting means. 
[Claim 4] The aspect decision means of said transmission is a data transmission unit according to claim 1 or 2 
characterized by what the transmitting band of the data transmitted from said data transmitting means is dynamically 
determined based on said computed transmission throughput and the data receiving band of said data receiving means, 
and is directed to said data transmitting means. 

[Claim 5] the number of normal reception which detects the transmission number of unit which said data observation 
means does not have a transmission error in said data sink, and was received normally — counting ~ the data transmission 
unit according to claim 4 characterized by computing said receiving band based on the transmission number of unit which 
has a means and was received by this normal. 

[Claim 6] the normal receiving bit which detects the number of bits which said data observation means does not have a 
transmission error in said data sink, and was received normally — counting — the data transmission unit according to claim 
4 characterized by computing said receiving band based on the number of bits which has a means and was received by 
this normal. 

[Claim 7] the number of transmission errors to which said data observation means detects the reception transmission 
number of unit with which the transmission error was detected in said data sink - counting — the data transmission unit 
according to claim 4 characterized by computing said receiving band based on the reception transmission number of unit 
with which it has a means and this transmission error was detected. 

[Claim 8] While the aspect decision means of said transmission computes a receiving band from the observation data in 
said data observation means in said data receiving means for every directions period of the transmitting band which 
directs a transmitting band for said data transmitting means It is the data transmission unit according to claim 4 
characterized by performing amendment of said transmitting band and performing directions of the transmitting band 
amended for said every transmitting band directions period to said data transmitting means when the difference of the 
computed this receiving band and a transmission throughput is detected and there is difference. 
[Claim 9] the aspect decision means of said transmission — the difference of said computed receiving band and said 
transmission throughput -- computing - this - the data transmission unit according to claim 8 characterized by asking for 
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the transmitting band amended by adding difference and said transmission throughput. • • 

[Claim 10] It is the data transmission unit according to claim 8 carry out asking the transmitting band which the aspect 
decision means of said transmission is computing a band required for resending to the transmission number of unit with 
which the transmission error's was detected, and adding a band required for this resending to it at said transmission 
throughput by multiplying by the resending multiplier (ratio of the amount of data of the transmission unit which the 
transmission error's generated, and the amount of the data resent in connection with a transmission error), and was 
amended as the description. 

[Claim 11] claims 1, 2, or 3 characterized by for the aspect decision means of said transmission to compute the increased 
transmitting band where contention generating with other data-transfer traffic other than this data transmitting means is 
predicted in said network as a data transmitting band of said data transmitting means, and to direct the this increased 
transmitting band for said data transmitting means — a data transmission unit given in either. 

[Claim 12] The data transmission unit according to claim 1 1 characterized by making said increased transmitting band 
into the maximum transmission band of the transmission channel in said network. 

[Claim 13] The data transmission unit according to claim 1 1 characterized by making said increased transmitting band 
into the band which deducted the need minimum band of other traffic from the maximum transmission band of a 
transmission channel. 

[Claim 14] claims 1 1, 12, or 13 characterized by having the configuration which directs said increased transmitting band 
for said data transmitting means according to the transmission error situation in the transmission data from said data 
transmission means detected by said data observation means of said data receiving means — a data transmission unit given 
in either. 

[Claim 15] claims 1 1, 12, or 13 characterized by having the configuration which directs said increased transmitting band 
for said data transmitting means at the transmission initiation event of the processed data from said data transmitting 
means — a data transmission unit given in either. 

[Claim 16] claims 11, 12, or 13 characterized by having the configuration which directs said increased transmitting band 
for said data transmitting means a condition [ said receiving band in said data receiving means having been less than the 
transmission throughput ] — a data transmission unit given in either. 

[Claim 17] claims 1 1," 12, or 13 characterized by the directions period over said data transmitting means of said increased 
transmitting band having the configuration ended according to reduction of the transmission error situation in the 
transmission data from said data transmission means detected by said data observation means of said data receiving means 
— a data transmission unit given in either. 

[Claim 18] claims 1 1, 12, or 13 characterized by making the directions period over said data transmitting means of said 
increased transmitting band into the multiple of the directions period of the transmitting band to said data transmitting 
means set up beforehand — a data transmission unit given in either. 

[Claim 19] claims 1 1, 12, or 13 characterized by making the directions period over said data transmitting means of said 
increased transmitting band into the period equivalent to the feedback time delay of a data transmission means to perform 
data transmission by feedback control in said network top - a data transmission unit given in either. 
[Claim 20] claims 17, 18, or 19 characterized by for after termination of the directions period over said data transmitting 
means of said increased transmitting band setting a transmitting band as the processing throughput of a server, and the 
transmission throughput calculated from the amount of processed data, and directing it to it at said data transmitting 
means — a data transmission unit given in either. 

[Claim 21] claims 1 1, 12, or 13 characterized by some data [ at least ] transmitted by said increased transmitting band 
from said data transmitting means being constituted by dummy data without the need for resending - a data transmission 
unit given in either. 



[Translation done.] 
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ft. B8tt<i^c$-jiJjii-4. ftft<o/i*xo^n.y^Jie 



(9) 



ftBB¥l0-336237 



[00 77] lM0m.(sec)«)ilW>#«ft9!t 

. i . mvmmmfrb * » >* lt a? 

eC«k 0, fcfI#8B ( b i t/s e c ) ffl&jkHtl 
S.eiS#ffl^$-p (bit) kU *-yh7--74>fi 
*fiSa#iS£Rmax <bi t/sec) fc-f*i:, H* 
IRm ( s e c ) »iBT0*fc J: Otlfeil* . 
[0078) 

[Rl] m- (p/B) - (p/Rmax) 
[0079] CUiOlM^frB 3<0:M 5 h£ 

SfI«Sg2 0 314, p < b i t ) tiiMW 
*. £<I<0&. «* dTSS&frrtift3RDIIHmtt2 

0 2ciftti> t , &mmmm2 o 2(2, m < s 

ec) *tt*U:«>fc..fl» cfcJ:9iS<lB3tt*jl*nt 

[0080] 5?<I#«*:04 Hi *)ffl!Rt h . Sfi^S 

1 0 2 tli. 63S#ftg<Hit!l4 0 2k. r-*i£fi* 

aj«t&4 0 3tmm*)m»m4 0 4 t jE««n» 

tt»«i84 0 SklEMXiVv btHMMB4 0 6***> 

[008i]ess#ffi£<i«iifi4 02i4, 

h7-?*tf LTWIU fl#bfcJ:')fia2iK9 
&tB«fg4 03C8tt\ 

[ 0 0 8 2 ] gi*gW«liiJttfE4 0 3 S-B5tf>7D-* 
*-bTUtW4. ©afc9fcdJ«tt4 0 3T{4. A^r 
7 h4 fcl4-fc;l/3WS8#ffi£g£ Ur-yrs 0 1 ) 

£^x-y? (XT-/T502) L. £Sa#fatefio*ift9 

£tf. Cyclic Redundancy Code 

^cT, £&K9ftaJ*^»9»fta«ft4 04 im 
331 (^f775 0 5 ) L, ei^0^^^1#mS:« 
31 (^f775 0 6 ) +h. <S^D>M*ai3*i*V> 
t . fl^dT, XffM»jESSMISHHtt4 0 5fc 
i8» <X?y75 0 3 ) U UKKSSSflfceHMUiK 
Sr. «*f -W-'W-^MBHWSfcaW- (^T77 
504). 

[00 83)££8ft'J»fH&IM84 04t4. fiSSftOtf 

l . gaoaasfcj&f s i o 4 c ww * . 

[0084] IEttgfiftitftffliS4 0 5(4, fti£&9# 

l . figawutom i o 4 cam-* . 

[0085] jEftWItf* MHKWK4 0 614. £&§S 



*£KJ: 9ft»U £jgft>aBBft£¥& 1 0 4 tii»t 
4. 

[0086] fctC. eiS^/l^T-yhftaj^ai0 3cO 

w, <»pi#<a») + (*«mn) -casix*. mi 

[0087 ] -H9y<iTyYm->Vzymrr-9to 

y'aW? h («®flBB) (C. Sllf-^i^iK 
aUUP-rvMWa*Rl03fc. fl^a-Cii»S^ 

[0088] eauyu-r-/ h»aj*STi±. -t-^^ 

r~^J!ffl«t&6^SlR^fcJPix;U-r-y h k«®r 
[0089] 

[»2] g&X>U-7--yh= («ia*ffi«OjftSr-^* 
[b i t] ) x (»|»ffift) + (#ia^I8J) 
[00903 d^Tii. ( »!«taW!7'-*JI [ b 
it])*, iaSr-^tiOSEftUTtiv^L. 

-ioQO^T-^ft^lOMb it, l^TtOfcry 
14. 1 0Mb i t/s e c b%l. JWJLfefiSS^- 

[0091]iKfc. g^<O«JB*Jt^aiO4«:07tc 
J: OIKWt «, . GStMWB»S&& 1 0 4 H(4. 
A-77 hCWUB7 0 2 k^SJffl^-f -7afig7 0 5 
k&#£tf£*ffi£7 0 4 k&£$ti&£»t&7 0 3 if 

[0092] fiax*-7» hCttWK7 0 2t4. 
^7? hJJtU^Sl 0 3*>^5i»Sii^feSx;i^- 

77h$-a«L, m^m^m7 0 3tztn^-n>. 
[oo93]*g^B3^-(vaig7 0 5{4. %mm 
$^&%mtmmtB8iMii&&7 o 3fcaart-*fc#> 
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[0094] 3faff*i&i*«tt7 0 412. &fs$«&£ 

x: mmz.&xst&mx-ki. 

[00953 &fl#«fcja»1i67 0 3<?M&H£Vm 
08<O7o-fc«J:Oi»Bflt-S. *r-y 78 0 Hi. 

iSX^-r-y M£«»iS7 0 2£:fH/tjI*n3ftfc{E& 
iE««t8ilfcfiSat»«»«rlll»fl«- Uf y7 

803) . iiniisft^a*^. gi*aju!t<ik^ 

Bfftfct l»k MWfc it . 5 

(^r yT-804) -fi. tffc. fiS&XA' 
-7*y hfr&WWWHIVVfcfc (AX : tss^-r 
■yf-gfl^«) tKBi"*. gAXtf. JEtf>fiS?>B*, 

*>. iKKfcyU^-T-y hfcH (AX : fig**/!'-?? 

h-»B*«) mo*'**** smmtix. mm 

[0 09 6] 09 14, £f!3W^ lEfcSmSflfct' 

•yr901, 90 2. 90 5. Hil/9 0 614, 08<O 
#*ttSXry:r801, 802. 805. 806kH« 
OXf-yTTfcS. ^r yr9O3fcJ:lX9O4*<08 
ffM^T'/TtWi^X^h. 08<O7n-Tli, ft 

09O7n-?<i, ^#{3«a£fc:-yhfc:&*U t'-y 

[0 09 7] B8fcJ:l^9T^LfcS<I#WfcS£«iE 

«*wn=j:9. *vh7—7Zitix&SicoT-?m& 
[0098] [i?it0!! 2 ] am^a. sum ess* 

[0099 ] fioS<0«iBi*^a«r«lj&-r«»»l6»i. £ 



JS051 kR^ (B7M) , a*. m<oo*>. eau 
^mmmmikm^x-. HtflHn-r*. 

[0 1 00] 01 0£tto?gd&mO3Mltttt&£n 
*tWSt*. X-f-yri 00 ltt, &tXAr-Tv.h 

nmmi o sfc^-caassft. fiau*-r» Me 
mmi o 2«r^Ltffl»sh^ea*o-f-^cRw- 

03) . ate. mmm^. R*ajt*:fckoa 

&8*{ftfttltftU ^OfiKliaSffiftfcSttT, TO 
Ur-y71 0 04) . ffiMRfctt. ©IS 

l#kL£B*ot'»/h»*t>k*>*£kT, mwciff 

*mzm&th (Xf-yT100 5) . 
[ 0 1 0 1 ] IjLfc. H 1 OX^LKW&smsmi&fr) 

10102] [!SIM3]*<8*£L aim €SU 

;p-r-y hsrai^ati, iatMi kR^5:<ot'. a^^ 
[01 033 eis^«)s^e#aiffl«-rs»i6»4, 

«t091 kH« (07088) . ifc. tm093«. eiKX 
M2«»|gkJ8*«i»!^'f?«Wl8kajSffiH««& 

[ o 1 04 3 @ 1 1 *&^xmmsmmw*sm 

IfifcHWf*. ^f'yrilOlll fi3XX*-7? K 
»ai*Rl 0 3fcJ:->TJMS*il. €SSU^-T-y ME 
tt»ffi7 0 2 t^LT»D8*lfcfiB*WF'-^C»t 

hXT-vrx-hh. act, ^»ri 102T. 
m&&*WKtvt*m (^x-yri 103) . eiSK 

CfcSlfttt-t (X-r-yri 104). iiT, ^«<0ft 
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* b ta. 7-?*>a*es$iS) - < f 

momm^titct^t:^. m*)\>-7vYr& 
mm&immzmi ur-yn 1 o 5 ) u &«ojs 

1 0 1 O 5 ] BLh. El 1 T-iSLfc&m#lSifc£»flEO 

(zSMWtmtiit* F BUNTF h 7 7 < v?e>m 
«-?Jttf>^ G&ZJU-7<y Mi. «Ui;W--7 , 'y hi 
[0106] [Htfi0!l4 ] y h 

[0107]SW«4«MiHl*R*. 012£figoTSl 

»!/m . isft^a 1201 fci±. 1 2 

0 3t. ismraratf»aiigi2 04fc^$-T-*fl9 
Si^ai 202^*5. ,r*u«i&95*>, csaum 
aftffltsi 2 0 3 1 , &ftraffiit&ta& 1 2 0 4ii. n 

[01 083 ^5-T-^« l 5Si.¥ai2 02(i, e 
St- ? fc#*> 0 WStoWwfr^S -r-? 

gummm 1203 tarr . ^5 -T~^<iaHi«« 

-T-^ttS2-f 4*»WrVvW). 
[0109] »fc*IQtWfc:*}»t5<3*<9«S®^*S 

[oiioi matmsmmt. wgmmmmtf 

r 0 1 1 1 3 01 st&^xmmmmmsm 

mtrxuzmmt u mmm^mizmti u 
T77130D. MiHf. &mtmti0teia®mt 

j^t, miz&mmmaZit. fb$wtk57< 

w^-f^nt^feWBMW^fe »n 302) 



(P :IE<0S9ac) J *>FBfH8P07.<-F;W?SgB$ia 

[0112] <M=ffij%AM*4 7M^6«>ffiKflBfl*> 

##tf>iI»l$:#o (^f-/71304) . .TOjfifcltf* 

at- ^f77 1 3 0 5 ) , nn£a*jg*&. 

fifl&Ht* Ur-y Tl 305) L. t* 

tit. ffikmzx/u-Tv hn&WfflTb* 1 &t 
& (xr^yisoe) . art. <£au/u-7>ha»*> 

«) UT-yTl 3 0 7). H#E*)ffi<0 

v^5. »:k:SI*«iET'*4*»5*>5:!fiJB} (^r-xTl 3 0 
8) jEC5®<0^ Xf771 3 0 KCtJV^T. St^ 

f BsgsTF h y y a v9<mmim® 

fcWffti. ftWfnifclift*)**)!*, XT-/ r 13 

[0113] ULhtCi 0 . «ST-^<OiEiSSBm^[ 

F BSIfflnF h 7 7 -y ?<0^«$:3*«IJttfc«lE-*-4 . -5" 

*JS*Jft6n$^. F B»J«Tb77 ^ •yi'W^lS^ftlJ 
WtWff-t*. FBW»Th77 -y^O««3&««oJt 

[01141 

XtM. r-^es* -/ K 7-? liZteVb F F«0Wr- 
^iFB(S(JffllT~^i^«^CieL.T, FFS5»T<0t 

imwM^b-i-i^m^mi-h^b^k. m&F 

B#JWT<9T-?S£fc<9«£fc8^-Ct>. ^7b7- 

i o 1 1 5 1 a*. *m<7)r-?&mm£ xtm . 

*»<9*>y H7-? £rtLTg<f > *5T'-*C-3VvC«ffil 
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[.o 1 1 6] *me)T-?m : gmG.xtui. 

wmtM 1 <O»fi££jj**0T*>S . 
[03] *»B^)r-^ej5i^atfc«tijSfi¥a 

[04 ] *%B^)r-^©^iistfc(t£sm#a 

OHJSM 1 <0flWc S-^-f 0T*«> & . 

[053 *me)T-*mm£mi&mfSt 

[06 ] *%BHOr-^eaaiSfcl3ttl>fiSJi^ 
-77 h»iifr&<rmm l <9flllfc£*-t0TJ>* . 

[07 1 *mi<OT-?m£mzMii>ffi&<rM 

[08 1 4*9OT-*fi3B8Kcfclt«&ai«>tt 

®mL*m&mmk%.&&<D?mw i <o*w£ ( i ) 

[09] *5S^<0T-*^8Efci3ttS£iaw« 

!B^£¥-a<o^fi#«^t8igoigifeM i <wm ( 2 ) 



[0ii] *«BBor-^tsssac*j{t&eiiso« 
mum* vm&m-mx't)* . 

[013] *8^T-*6^8afcfett&fc&0« 

1 0 1 jftftfft 

102 mro 

1 0 3 &&fr-7 -y h*ta*a 
104 eaotUtiftt^S 

20 2 atfKM&Hlft 

2 03 S&#tt^fi«fiE 
402 SaULttSflHMe 
4 03 e&i&Ofcitiaifc 

404 ismvm&m 

405 XSftflBkttMHK 

406 JEttftftl^MHUtK' 

702 &Z*~-7v htUUUt 

703 i&«**fe£lltt 

704 &mmimte 

705 mm*4-?*m 

120 1 &fl#g 

120 2 ^S-T-^9J0Si#a 

1203 es*aism«i8 

1204 &<immhuuk 



in 



[02] 



MM* — 




£1 - 



aura 



202 



tHBAfft 



* — 1 / 



MS 



[03] 
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aa*a 



b 




m 




MB 












c 




1 




WW 


d 




MR 

^ 



[15] 



tttttsa 




EftCMCA 

cat 



«Mfl 



/ 



D 



ntwm 



tw 



[08] 




taut***, aim* 



^403 



(14) 



[06) 



[07] 




TV 



S&Otttt 



705 



.70S 



i 



M 



*Mft 



(09] 



[01 0] 



^1 




1001 




1009 



-1004 



.1005 



(15) 
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[011] 



(0123 



110) 



1105 




1104 




1301 



303 



309 



.1306 



.1307 



-1*04 d 







fiauut 


IHMN 









.1102 



-1203 



